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II. Solution by WALTER H. DEANE, Graduate Student at Harvard University, and J. SCHEFFER, A. If., 
Hagerstown, Md. 

Let ABC be the given triangle, 0, 0,, 2 , 3 , the centers of the inscrib- 
ed and the three escribed circles. Then O i BO i , 




0,A0 3 



0,00,, 



and A 00 s are straight lines ; also 



OB,'OA, OC are each perpendicular to 1 B0 2 ,0 J A0 3 , 
and 8 CO g , respectively. In triangles AOC and 
BA0 2 , L0AG=BA0 i and lOCA=lBO t A since 
we have Z 00 A =90°- Z .4 CO., =90° -i(Z CAB + 
Z CBA ) = 90° - ( Z O^B + OB.4) = 90° -[180° - 
( z 0,^/?+ Z 0, B^)]=90° - z 0=Z0,0 2 .4. 
v triangles ,40C and ABOg are similar, and we have 

AO : ^B :: AC : ^0 8 (1). 

lO t AB. 



.(2). 



Again in triangles 0,BA and 40 3 C, z0=Z^CO 3 and l0 3 AC= 
Hence triangles 0,B^ and AO a C are similar, and we have, 

AO t : .4C :: AB : AU 3 

Multiplying (1) by (2) AO.A0 1 : AB.BC : AB.AC : AO i .A0 3 . 
■.• AO.AO,.AO t .A0 3 =AB\AC*. Q. E. D. 

III. Solution by G. B. H. ZERS, A. H., Ph. D„ Professor oi Mathematics and Scienoe, Chester High School, 
Chester, Pa. 

In the figure of the last solution, draw the lines OD and 0, D t perpendic- 
ular to AC. Then AO=i/(OD i +AD*)=- t /(r* + r 8 cot 2 U)=rcosecM. 
Similarly, ^40,=r,cosecM. 

AO,=i/{OOf-AO t )=AO ) /UQO*/'AO*)-I\=AOooilC. 
Similarly, ^40 8 =^!OcotJB. 
.-. AO.AO,.AO i .A0 3 =r 3 r 1 cosec i hA cotJBcotJC 

=(s— o)(s— 6)(s— c)sco8ec 4 \A tan 2 \A 
=s(s— a)(s— b)(s— c)/sin 2 \A cos 2 IA 
=48(s-a)(s-&)(8-c)/sinM=4S 2 /sin 2 j4. 
But smA=2S/bc=2S/AB.AC. .. AO.A0 1 .AO t .AO t =AB s .AO i . 

Also solved by ELMER SCHUYLER. 



Vt. 



101. Proposed by E.W. MORRELL, A.M.. Late Professor of Mathematics, Montpelier Seminary, Montpelier, 

AB is the diameter of a circle and Q„ any point on the circumference; Q,, 

Q 2 , Q s are the points of bisection of the arcs 

AQ„, AQ U AQ t .... Prove that BQ U BQ t , BQ S 

.,..BQ n =OA n .{AQJAQ n ). 

Solution by G. B. M. ZERR, A. M., Ph. D., Professor of Mathemat- 
ics and Science, Chester High School, Chester, Pa.; J. SCHEFFER, A.M., 
Hagerstown, Md., and ELMER SCHUYLER, High Bridge, N. J. 

Let be the center of the circle. 

lABQ =e. 

.-.BQ^ABcosiO, BQ 2 =^J5cos(6i/2 2 ). 

BQ 3 =ABcos(0/2*), BQ n =ABcos(0/2 n ). 
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AQ =AB8mff=2ABsiniecosit)=2 i ABsm(;e/2 i )cos(6/2 i )cosie 

=2M£sin(0/2 n )cosi0cos(6'/2 s ). . . .cos(0/2»). 
AQ n =ABsm(,(^/2^): 

.-. UQ o/ MQ n )=2»cosi6«eoB(0/2«). . . .cos(0/2»). 
BQt.BQt.BQ 3 .. . .BQ^iAB^coamosWfi*).. . .cos(6»/2 B ) 

=(UBr(AQ /AQ„)=(AOy(AQ /AQ n ). 



CALCULUS. 

78. Proposed by COOPEE D. SCHMITT, A. M., Professor of Mathematics, University of Tennessee, Knox- 
ville, Tenn. 

(tanxX 1 /** 
J where <c is and n has consecutive values 1, 

2, 3, 4, Is there any law governing the different results ? When «— 1, 

result is 1 ; when m=2, result is d> ; to— 3, gives oo , etc. 

Solution by 6. B. M. ZEEE, A. M.,Pb. D., Professor of mathematics and Science, Chester High School, Ches- 
ter, Pa. 



(tarw\ V%» 
~ — J — e Wx»)\og[(tuax)/x] —y t 



T . .. „ log tanx— logx ,. .. „ cotxsec s x— (1/x) .. .^ , 2x— sin2x 
Limit of — ^— =lmnt of , ■ =imut of 



tox tc ~ x TOx"sin2x ' 



, , . „ „ 8x', 32x<* 128X 1 4x 3 , 4x* 4x? , x 

batna 2x=2x— r +- m — im ,eto.,^x— r + 1 ^— w + , e t a . 



9 _9 J-J^l ix * 4xl 

. 2x-sin2x ^ \_jj 16 45 ' _ 30-6x 8 +2x* 

"'■ nx B sin2x " '„,,„, 4a; 2 , 4a; 4 4x 6 , , nx w - 2 (45-30x s -r-6x*V ap " 

na , + i (2 ___ + - w — w +, etc. 

proximately, =3^- + ^=i + , etc., =S. 

When 11=1,5=0 for x=0. 

When to=2, S=J for x=0. 

When n=3, 4, 5, etc., 5=00 for x=0. 

.■. When n=l, j/=e°=]. 

When n=2, i/=e^ . 

When to=3, 4, 5, etc., y=e' c =ao , 

Also solved by ELMER SCHUYLER, whose solution has been accidentally misplaced, and hence 
does not appear In this issue. 



